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The title compound, C lf ,H 11 ClN 2 S2, co-crystallizes with a small 
amount of the 5-chloro- isomer. The ratio of 6-chloro- to 5- 
chloro- isomers is 0.969 (2):0.031 (2). One thiophen-2-yl 
substitutent displays rotational disorder with 80.6 (4)% of 
the molecules exhibiting the major orientation. In the crystal, 
weak C— H- ■ -N and C— H- ■ S hydrogen-bonding inter- 
actions result in chains of molecules parallel to [001]. 

Related literature 

For the structure of 2-(thiophen-2-yl)-l-(thiophen-2-ylmeth- 
yl)-l//-benzimidazole, see: Geiger et al. (2012). For the 
structure of the 5-bromo analogue, see: Geiger & Destefano 
(2012). 




Experimental 

Crystal data 

C 16 H U C1N 2 S 2 
M, = 330.84 
Monoclinic, P2^/c 
a = 15.465 (3) A 
b = 6.3578 (10) A 



fi, = 0.53 mm 
T = 200 K 

Data collection 

Bruker SMART X2S CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2010) 
T min = 0.62, r max = 0.90 

Refinement 

R[F 2 > 2a(F 2 )} = 0.056 

wR(F 2 ) = 0.148 

S = 1.11 

2665 reflections 

210 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



0.80 x 0.60 x 0.20 mm 



23773 measured reflections 
2665 independent reflections 
2184 reflections with / > 2a(I) 
R in , = 0.088 



38 restraints 

H-atom parameters constrained 
A/w = 0.49 e A~ 3 
Ap mi „ = -0.46 e A~ 3 



D-H-A 




D—H 


H- ■ A 


D- ■ A 


D—H - A 


C16-H16- ■ 


N2 1 


0.95 


2.62 


3.369 (4) 


136 


C12-H12B 


■ -N2" 


0.99 


2.69 


3.654 (4) 


165 


C12-H12/J 


■Si" 


0.99 


2.99 


3.599 (4) 


120 



c = 15.634 (3) A 
P = 103.687 (5)° 
V = 1493.5 (4) A 3 
Z = 4 

Mo Ka radiation 



Symmetry codes: fi) x, —y -f-|, z +h (ii) x, y + 1. z. 

Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009) and Mercury (Macrae et al, 2008); software 
used to prepare material for publication: publCIF (Westrip, 2010). 

This work was supported by a Congressionally directed 
grant from the US Department of Education (grant No. 
P116Z100020) for the X-ray diffractometer and a grant from 
the Geneseo Foundation. MRN thanks Dr Bruce Ristow for a 
summer research fellowship administered by the Geneseo 
Foundation. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PV2630). 
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6-Chloro-2-(thiophen-2-yl)-1-[(thiophen-2-yl)methyl]-1H-benzimidazole 

David K. Geiger and Michael R. Nellist 
Comment 

The bond distances and angles in the title compound (Fig. 1) agree very well with the corresponding bond distances and 
angles reported in closely related compounds (Geiger et ah, 2012; Geiger & Destefano, 2012). Crystallization of the title 
compound occurs with 3.1 (2)% of the sites occupied by the 5-chloro isomer. The 2-thiophene substituent is rotationally 
disordered with the major component having a refined occupancy of 81.0 (4)%. The benzimidazole moiety is planar (r. m. 
s. deviation = 0.0079 A) with the largest deviation being for CI, which is 0.014 (3) A out of the plane. The 2-thiophene 
substitutents are canted 33.2 (2)% from the benzimidazole plane for the major disorder component and 27 (1)% for the 
minor component. 

Molecules are joined by weak C16 — H16-N2 H-bonding resulting in chains parallel to [0 0 1]. The H16---N2 distance 
is 2.62 A and the C16— H16-N2 angle is 136°. Weak C12— H12B-N2 and C12— H12B-S1 H-bonding joins the chains 
of molecules parallel to [0 0 1] (Tab. 1 & Fig. 2). 

Experimental 

l,2-Diamine-4-chlorobenzene (6.3 mmol, 0.90 g) was dissolved in 30 ml ethanol under nitrogen. Two equivalents of 2- 
thiophenecarboxaldehyde (1.3 ml) was added dropwise. After three days, the solvent was removed under reduced 
pressure and the crude product was chromatographed (silica gel) using a mixture of 30% hexane in ethyl acetate. The first 
fraction produced hexagonal shaped crystals (1) and the second fraction produced needle-shaped crystals (2) on slow 
evaporation. Crystals from the first fraction were used for X-ray diffraction experiments. The overall yield was 59%. 

Refinement 

All hydrogen atoms were observed in difference fourier maps. The H atoms were refined using a riding model with a C — 
H distance of 0.99 A for the methylene carbon atoms and 0.95 A for the phenyl and thiophene carbon atoms. All C — H 
hydrogen atom thermal parameters were set using the approximation C/ iso = 1.2C/ eq . The CI and H atoms of the major and 
minor co-crystallization components were modeled as a disorder involving two parts, each containing a chlorine atom 
and a hydrogen atom. The major component refined to a site occupancy of 0.969 (2). 

In addition, the 2-thiophene substituent is rotationally disordered. A model was developed in which the minor 
component of the thiophene ring was defined using the metrics of the major component as a guide. The disordered five- 
member rings were constrained to planarity using FLAT. Corresponding bond distances of the minor component and 
major component were set equal using SAME and corresponding thermal parameters were held the same using EADR 
All atoms were refined anisotropically with hydrogen atoms in calculated positions using a riding model. With these 
constraints, the site occupancy of the major component refined to 0.806 (4). 
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Computing details 

Data collection: APEX2 (Broker, 2010); cell refinement: SAINT (Broker, 2010); data reduction: SAINT (Broker, 2010); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009) and Mercury (Macrae et ah, 2008); software used to 
prepare material for publication: publCIF (Westrip, 2010). 



CL 




Figure 1 

Perspective view of the title compound. Thermal parameters are drawn at the 50% probability level. Only major 
contributors to the disorder model are shown. 




Figure 2 

Packing diagram showing the chains along [0 0 1] formed by weak C — H---N H-bonding interactions. Only the major 
contributor to the disorder model is shown. 
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6-Chloro-2-(thiophen-2-yl)-1-[(thiophen-2-yl)methyl]-1H-benzimidazole 



Crystal data 

C 16 H U C1N 2 S 2 
M r = 330.84 
Monoclinic, P2\lc 
a = 15.465 (3) A 
6 = 6.3578 (10) A 
c= 15.634 (3) A 
^= 103.687 (5)° 
V= 1493.5 (4) A 3 
Z = 4 



F(000) = 680 

D x = 1.471 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7129 reflections 

6= 2.7-25.0° 

// = 0.53 mm -1 

r=200K 

Plate, colourless 

0.80 x 0.60 x 0.20 mm 



Data collection 

Bruker SMART X2S CCD 

diffractometer 
Radiation source: XOS X-beam microfocus 

source 

Doubly curved silicon crystal monochromator 
Detector resolution: 8.3330 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2010) 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
RiF 1 > 2a(F 2 )] = 0.056 
wRiF 2 )^ 0.148 
S = 1.11 

2665 reflections 
210 parameters 
38 restraints 

Primary atom site location: structure-invariant 
direct methods 



T mm = 0.62, T mia = 0.90 
23773 measured reflections 
2665 independent reflections 
2 1 84 reflections with / > 2o(T) 
Rm = 0.088 

$max 25.4 , $niin 2.7 

A = -18->18 
k=-l^l 
/ = -18->18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0645P) 2 + 1.4022P] 

where P = (F 2 + 2F 2 )/3 
(A/ < r) max < 0.001 
Ap max = 0.49 e A" 3 
Ap mm = -0.46 e A~ 3 



Special details 

Experimental. 'H NMR spectrum (CDC1 3 , 400 MHz, p.p.m.): 7.71 (1 H, d), 7.53 (1 H, d), 7.48 (1 H, d), 1.34 (1 H, s), 
7.28 (2 H, m), 7.17 (1 H, t), 6.96 (1 H, t), 6.91 (1 H, d), 5.60 (2 H, s). 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U IS o*/U eq Occ. (<1) 

Cll 0.55843 (7) 1.26049 (17) 0.40613 (7) 0.0561 (3) 0.969(2) 

C101 0.5861 (12) 0.817 (5) 0.327 (2) 0.0561 (3) 0.031 (2) 

SI 0.06013 (11) 0.5424 (3) 0.29173 (10) 0.0530 (5) 0.806(4) 
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A AOAA /1 /IN 

U.U29U (14) 


A AAO/I /1 ON 

U.UU/4 (Iz) 


A A1 OA /1 ON 

U.UlzU (Iz) 


A A A AO /1 1 N 
U.UUU/ (11) 


JNz 


A A A 1/1/1 A\ 

U.U614 (19) 


A ATTT / 1 CN 

U.Uz / / (15) 


A AOOO /1CN 

U.UJoj (15) 


A AAO A / 1 A N 

U.UUey (14) 


AAIOO /1/1N 

U.Uloz (14) 


A AAAO / 1 ON 

—U.vvvl (Iz) 


CI 


A AC 1 /ON 

U.UM (z) 


A AOOO /1 ON 

u.ujzy (iy) 


A AO/IO* /1 AN 

U.UZ4 / (lo) 


A AAOO /1 CN 
U.UUS / (1 J) 


AA101 /1/1N 

U.Ulzl (14) 


A AAAC /1 ON 
U.UUOD (13) 


Cz 


A AAA /ON 

U.U6U (z) 


A AO O O / 1 AN 

U.UJzJ (19) 


A AO OO / 1 ON 

U.Uze / (1 /) 


AA101 / 1 AN 

U.Ulzl (16) 


AA1C1 /1AN 

U.U1M (16) 


A AAAA /1 /IN 
U.UU6U (14) 


C3 


A AAA /ON 

U.U69 (3) 


A A/1 A /ON 
U.U4U (Z) 


A A/I O /ON 
U.U4Z (Z) 


A A 1 A A / 1 AN 
U.U144 (19) 


A AO CO / 1 AN 

U.Uzdz (19) 


A AAOC / 1 AN 
U.UU/D (16) 


C4 


0.055 (2) 


0.051 (2) 


0.044 (2) 


0.0177(19) 


0.0223 (17) 


0.0109(17) 


C5 


0.051 (2) 


0.046 (2) 


0.0360(18) 


0.0053 (17) 


0.0137 (16) 


0.0125 (16) 


C6 


0.056 (2) 


0.0347 (19) 


0.0305 (17) 


0.0082 (17) 


0.0137(15) 


0.0050 (14) 


C7 


0.057 (2) 


0.0284 (19) 


0.0284 (16) 


0.0057 (16) 


0.0098 (15) 


0.0040(13) 


C12 


0.0502 (19) 


0.0261 (17) 


0.0349 (17) 


0.0099 (15) 


0.0118 (15) 


0.0019(14) 



Geometric parameters (A, ") 



Cll— C5 


1.750 (4) 


C13— C12 


1.502 (4) 


C101— C4 


1.740 (5) 


C14— C15 


1.419(5) 


SI— Cll 


1.724 (6) 


C14— H14 


0.95 


SI— C8 


1.740 (7) 


C15— C16 


1.357 (5) 


C8— C9 


1.389 (9) 


C15— H15 


0.95 


C8— C7 


1.468 (6) 


C16— H16 


0.95 


C9— C10 


1.396 (9) 


Nl— CI 


1.386 (4) 


C9— H9 


0.95 


Nl— C7 


1.388 (4) 


C10— Cll 


1.337 (7) 


Nl— C12 


1.468 (4) 


C10— H10 


0.95 


N2— C7 


1.319(4) 


Cll— Hll 


0.95 


N2— C2 


1.385 (5) 


SlOl— C108 


1.707 (18) 


CI— C6 


1.389 (5) 


sioi— cm 


1.717(17) 


CI— C2 


1.408 (5) 


CI 08— CI 09 


1.351 (17) 


C2— C3 


1.399 (5) 


CI 08— C7 


1.411 (15) 


C3— C4 


1.366 (5) 


C109— C110 


1.401 (17) 


C3— H3 


0.95 


CI 09— HI 09 


0.95 


C4— C5 


1.398 (5) 


ciio— cm 


1.352 (16) 


C4— H4 


0.95 


C110— H110 


0.95 


C5— C6 


1.383 (5) 


cm— Hin 


0.95 


C5— H5' 


0.95 


S2— C16 


1.700 (4) 


C6— H6 


0.95 


S2— C13 


1.734 (3) 


C12— H12A 


0.99 


C13— C14 


1.372 (5) 


C12— H12B 


0.99 


Cll— SI— C8 


91.4 (3) 


S2— CI 6— HI 6 


123.9 


C9— C8— C7 


131.8 (6) 


CI— Nl— C7 


106.6(3) 


C9— C8— SI 


109.5 (4) 


CI— Nl— C12 


123.5 (3) 
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C7 — C8 — SI 




118.3 (4) 


P "7 \T 1 P 1 1 

C7 — N 1 — C12 


1 1A £ /I \ 

129.6 (3) 


p o pa p 1 A 

Cs — C9 — CIO 




113.1 (7) 


p -7 XT1 PI 

C7 — N2 — C2 


105.6 (3) 


/"■O /"<A T jr\ 

Co — C9 — H9 




1 TJ A 

123 A 


\T 1 p 1 p / 

Nl — CI — Co 


111 1 A\ 

131.1 (3) 


pi a pa T jr\ 

CIO — C9 — H9 




1 T) A 

123 A 


XT 1 P I pi 

Nl — CI — Cz 


1 AC O S1\ 

105.2 (3) 


p 1 1 p 1 A P a 

Cll — CIO — C9 




111/ /p\ 
113.6 (6) 


p /" p 1 pi 
C6 — CI — C2 


111 "7 /I \ 

123.7 (3) 


p 1 1 P 1 A T T 1 A 

Cll — CIO — H10 




123.2 


XT1 PI PI 

N2 — C2 — C3 


111 1 /I \ 

131.3 (3) 


/~r\ nin ttia 

C9 — CIO — H10 




123.2 


XT'"* PI p | 

Nz — Cz — CI 


1 1 A 1 /■~)\ 

110.1 (3) 


CIO — Cll — SI 




1 1 ^1 A /C\ 

112.0 (5) 


p 0 pi p 1 
C3 — C2 — C 1 


1 1 0 / /i\ 
118.6 (3) 


pin n i u 1 1 
C1U — Cll — Hll 




124. U 


C4 — C3 — C2 


110 0 fi \ 
lis. 8 (3) 


1 /" 11 T T 1 1 

SI — Cll — Hll 




124.0 


P /I P 1 TT1 

C4 — C3 — H3 


120.6 


/"MAO O 1 A 1 pi 1 1 

cios — sioi — cm 




A 1 f /1 1\ 

91. 5 (11) 


PI PI TT1 

C2 — C3 — H3 


1 1A Z' 

120.6 


p i AA p -1 AO P^7 

CI 09 — CI 08 — C7 




1^/1 ^ /1 n\ 

124.7 (18) 


P 1 P /I P C 

C3 — C4 — C5 


111 1 /I \ 

121.2 (3) 


p i ah rino ciai 

C109 — cios — mui 




111 1/1 0\ 

111.3 (Iz) 


pi p /i /"Mm 
C3 — C4 — C101 


11"7 /I /10\ 

11 /.4 (12) 


p -7 P 1 AO n 1 A1 

C7 — C108 — SlOl 




1 11 A / 1 

123.9 (16) 


PC P /I pi A 1 

C5 — C4 — C101 


111 /I /1 1\ 

121.4 (12) 


p i AO P 1 AA P 1 1 A 

C108 — C109 — CllO 




111 i / 1 /"\ 

113.3 (16) 


P 1 P /I T T A 

C3 — C4 — H4 


119.4 


p i AO p 1AA TT1AA 

CI 08 — CI 09 — HI 09 




123 .4 


P C P A ITyl 

C5 — C4 — H4 


119.4 


pi 1 A pi AA TT1AA 

CllO — CI 09 — HI 09 




n-i /i 

123.4 


/ 1 /_ PC P /I 

C6 — C5 — C4 


100 C \ 

122.5 (3) 


pi i i p i 1 a P 1 AA 

cm — CllO — CI 09 




i 1 A C / 1 A\ 

112.5 (19) 


p / PC PI 1 

C6 — C5 — Cll 


110C /I \ 

118.5 (3) 


P 111 P 11A Til 1 A 

cm — cno — hiio 




123.7 


C4 — C5 — Cll 


1 1 O A /I \ 

118.9 (3) 


pi AA pi 1 A TT11A 

C 1 09 — C 1 1 0 — H 110 




123.7 


p / PC T TC ' 

C6 — C5 — H5 


1 1 O *7 

118.7 


r^i in pii i i C1A1 

Cll 0 — C 1 1 1 — b 101 




111 /i /" 1 
111.4 (1 /) 


C4 — C5 — H5 


1 1 O "7 

118. / 


pi 1 A pi 1 1 TT111 

ciio — cm — Hin 




124.3 


C5 — C6 — CI 


1 1 f T \ 

115.3 (3) 


C 1 A 1 P 111 TT111 

sioi — cm — hiii 




124.3 


C5 — C6 — H6 


122.3 


c • i / pn 

Clo — S2 — C13 




A 1 Of /I "7\ 

91.85 (17) 


p 1 p / TTzT 

CI — C6 — H6 


1 11 1 

lzz.3 


1 a rn pn 

C14 — C13 — C12 




126.3 (3) 


X T1 p "7 XT1 

N2 — C7 — Nl 


111 A /1\ 

112.4 (3) 


P 1 A P 1 1 O 1 

C14 — C13 — S2 




1 1 A O /1\ 

110.8 (2) 


XT1 PT P1 AO 

N2 — C7 — CI 08 


111 1 /ii\ 
122.2 (13) 


P 1 1 P 11 0 1 

C12 — C13 — S2 




1 n o /I \ 

122.8 (2) 


\T1 PT P 1 AO 

Nl — C7 — CI 08 


11C 1 / 1 A \ 

125.3 (14) 


P 1 1 P 1 A P 1 C 

C13 — C14 — C15 




1111 /i \ 

112.3 (3) 


"KT1 1 PO 

N2 — C7 — C8 


111 1 / A \ 

123.3 (4) 


pn *~<i/i TT1/1 

C13 — C14 — H14 




1 n 

123.9 


N 1 — C7 — C8 


124.3 (4) 


C15— C14— H14 




123.9 


Nl— C12— C13 


113.7(3) 


C16— C15— C14 




112.9(3) 


Nl— C12— H12A 


108.8 


P 1 /_ PIC TT1 f 

Clo — C15 — H15 




123.6 


P11 P11 TT11 A 

Cl3 — Clz — HlzA 


1 AO O 

108.8 


p 1 /| pic TJ1 f 

C 1 4 — C 1 d — H 1 j 




123.0 


XT 1 p 1 1 it I OD 

JN 1 — Clz — HlzB 


1 AO O 


P 1 C P 1 /" CO 

C 1 5 — C 1 6 — S2 




1111 /I \ 

112.2 (3) 


P 1 1 P 11 T T 1 1 

C13 — C12 — H12B 


108.8 


pi f /"< 1 /_ TT1 £ 

C15 — Clo — Hlo 




1 H A 

123.9 


TT1 1 A P11 TT1 in 

HlzA — Clz — HlzB 


107.7 


pi 1 pi PO P A 

Cll — SI — C8 — C9 




1 c /o\ 

3.5 (8) 


P1 PI P A p 1 A 1 

Cz — C3 — C4 — C10 1 


1 *7A 1/11 

-179.3 (12 


pi 1 rii PO P"7 

Cll — SI — C8 — C7 




177.2 (8) 


p 1 p /i PC / < /_ 

C3 — C4 — C5 — C6 


A A /C\ 

0.0 (5) 


p -7 PO p A P1A 

C7 — C8 — C9 — C 1 0 




1 T7 A / 1 AA 

-177.9 (10) 


A1/\1 P yl PC p 

C101 — C4 — C5 — C6 


1 in ^1 / 1 1 \ 
179.4 (13) 


S 1 — C8 — C9 — C 1 0 




C *i / 1 1 \ 

-5.3 (11) 


C3 — C4 — C5 — Cll 


1 in 0 

-179.8 (3) 


C8— C9— C10— Cll 




a o /n\ 

4.8 (9) 


p 1 A 1 P A p C pi 1 

C101 — C4 — C5 — Cll 


a a /n\ 

0.4 (13) 


C9— C10— Cll— SI 




-2.0 (6) 


P A PC p / P1 

C4 — C5 — C6 — C 1 


0.2 (5) 


C8— SI— Cll— C10 




-0.9 (6) 


pi 1 PC p / pi 

Cll — C5 — C6 — CI 


1 O A A /I \ 

180.0 (2) 


cm— sioi— ci08- 


-C109 


0 (3) 


N 1 — CI — C6 — C5 


1 TO C /1A 

— 1 /o.j (3) 


Clll— SlOl— C108- 


-C7 


-177 (4) 


C2— CI— C6— C5 


-0.4 (5) 


C7— C 108— C 109— C110 


177 (4) 


C2— N2— C7— Nl 


0.2 (4) 


SlOl— C108—C109— CllO 


0(4) 


C2— N2— C7— CI 08 


177 (2) 


CI 08— CI 09— C110- 


-cm 


1(4) 


C2— N2— C7— C8 


179.1 (6) 


C109— CllO— Clll- 


-S101 


-1.2(17) 


CI— Nl— C7— N2 


-0.2 (3) 
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pi An C 1 A 1 pi 1 1 P 1 1 A 

C108 — S101 — LI 11 — L110 


Pi Pi { 1 

0.9 (16) 




PIO XT1 p "7 XTO 

C12 — N 1 — C7 — JN2 




173.8 (3) 


P 1 /" O O t~~* 1 -) pi A 

C 1 6 — S2 — C 1 3 — C 1 4 


A A /I \ 

0.0 (3) 




P1 XT1 p "7 P1AO 

CI — Nl — C7 — CI 08 




1 HH ZO\ 

-177 (2) 


p 1 /: co ni i p 1 o 

Clo — S2 — C13 — C12 


-177.1 (3) 




C12 — Nl — C7 — C108 




o /o\ 

-3 (2) 


P11 P 1 "> P 1 /I P 1 C 

C 1 2 — C 1 3 — C 1 4 — C 1 5 


177.4 (3) 




C 1 — N 1 — C7 — C 8 




1 OA 1 //^\ 

-179.1 (6) 


CO pi 1 Pl/1 P 1 C 

S2 — C 1 3 — C 1 4 — C 1 5 


A /I / A \ 

0.4 (4) 




P11 XT 1 p "7 PO 

C 1 2 — N 1 — C7 — C 8 




C 1 

-5.1 (7) 


P 1 1 P 1 A P 1 C P 1 /" 

C13 — C14 — C15 — C16 


-0.7 (5) 




P 1 AA P 1 AO PT TvTO 

CI 09 — CI 08 — C7 — N2 




-24 (5) 


p 1 A P 1 C PI/ CO 

C 1 4 — C 1 5 — C 1 6 — S2 


0.7 (4) 




C1A1 P1AO PO" XTO 

S 1 0 1 — C 1 08 — C7 — N 2 




1 CO /o\ 

152 (2) 


P 1 O CO p 1 /l PIC 

C 1 3 — S2 — C 1 6 — C 1 5 


A A /O \ 

-0.4 (3) 




P 1 AA P 1 AO PO" XT1 

CI 09 — CI 08 — C7 — N 1 




ICO {") \ 

153 (3) 


P -7 \TI pi P/T 

C / — JN 1 — CI — Co 


1 TO C ZO\ 

1 /o.j (3) 




C1A1 PI AO PO" XT 1 

M01 — CI 08 — C / — JN 1 




O. 1 

-31 (5) 


PIO XT1 P1 P /_ 

C12 — N 1 — CI — Co 


4.1 (5) 




P 1 AA P 1 AO P*7 PO 

C 1 09 — C 1 08 — C7 — C8 




1 CA AA 

-150. .90 


P"7 XT1 p 1 PO 

C7 — Nl — CI — C2 


A O /I \ 

0.2 (3) 




O 1 A 1 P1AO PO" PO 

S101 — CI 08 — C7 — C8 




O A OA 

20. .80 


P 1 O X T 1 P 1 PO 

C12 — Nl — CI — C2 


1 1 /I o /o \ 

-174.3 (3) 




PA PO p "7 XTO 

C9 — C8 — C7 — N2 




1 A O O / 1 AN 

142.3 (10) 


C / — JN2 — Cz — C3 


1 *7A A f)\ 

—i /9.0 (3j 




C 1 P O PO" XTO 

b 1 — C 8 — C / — N 2 




OA 1 (\ 1 \ 

—29./ (11) 


C7 — N2 — C2 — CI 


A 1 f A\ 

-0.1 (4) 




PA PO PO XT 1 

C9 — C8 — C7 — N 1 




OA A / 1 C\ 

-39.0 (15) 


XT1 P1 PO XTO 

Nl — CI — C2 — N2 


A 1 /O \ 

-0.1 (3) 




C 1 PO p H XT1 

b 1 — C 8 — C 7 — N 1 




149.0 (5) 


PA PI CO XT9 

^0 L> 1 V--Z INZ 


— 1 78 




CQ PS CI PIAR 
v^y — y^o — v / — ^ i uo 




— 1 7A so 


Nl— CI— C2— C3 


179.0 (3) 




SI— C8— C7— CI 08 




20.. 80 


C6— CI— C2— C3 


0.5 (5) 




CI— Nl— C12— C13 




-75.6 (4) 


N2— C2— C3— C4 


178.5 (3) 




C7— Nl— C12— C13 




111.3 (4) 


CI— C2— C3— C4 


-0.3 (5) 




C14— C13— C12— Nl 




129.4 (3) 


C2— C3— C4— C5 


0.0 (5) 




S2— CI 3— CI 2— Nl 




-54.0 (4) 


Hydrogen-bond geometry (A, ") 


D—R-A 




D — H 


R-A 


D-A 


D—R-A 


C16— H16-N2' 




0.95 


2.62 


3.369 (4) 


136 


C12— H125-N2" 




0.99 


2.69 


3.654 (4) 


165 


C12— H12S-S1" 




0.99 


2.99 


3.599 (4) 


120 



Symmetry codes: (i) x, — y+3/2, z+1/2; (ii) x,y+\, z. 
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